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Indian Standard 

SPECIFICATION FOR 

PORTABLE MULTIPURPOSE DIRECT ACTING 

ELECTRICAL INDICATING INSTRUMENTS 

( First Revision ) 

0. FOREWORD 

ifkX Thit Indian Standard ( First Revision) was adopted by the Indian 
StaiidUtfd»,Imtitution on 4 July 1974, after the draft finalized by the 
BlectrlolJ Ibi^ Sectional Committee had been approved by the 

BifPty^tejdhokU Council. 

0i2 This stain^ijbMrd which covers portable multipurpose electrical 
indicating iiiitl^iV^ was originally iuued in 1965. The Sectional 
Cominittee tespiapj^|er the preparation of this standard felt that this 
standard stu)Uld Ini'te alisned with the revised edition of 

iS:'1248-Jl968'^v Th^. li^i^l^ has been undertaken to line up this 
sttadardi ^Mcial)y;i^^ of view of accuracy concept with 

0«9 The portable ^nltipar|i<pe direct acting electrical indicatinff 
inftruments are.beiiig ^tdity.ii^ instruments in eledrical and 

eUctronit engiimrmgiti^'^ii^Ktld of their versatility in 

measuring the various p^tillkifii^ simple adjustments. With 

the rapid development of elS^6ld' J^ industry in the 

country. Hie deii^aiid of sudi fnt^^ipatoMlM^befn ever on the increase. 
The need has; therefbrei been fflffei;, fetky^ t; ii^fication with a view 
tc^laying down the mUdmum r^ii1|e;iilieJk(i^^^ instruments which 

would serve es K gtiidante t6 the mtttku1|i;t4;^' a9K(| |;uiers. 

Q4 IS : 1248*1968^: covers the i^^uii^itnmtik jl^^^^ applicable to 

electrical indicating instrumeiM generalljjr.*:^ Tiie provisions of this 
stiindard are intended to apply* inaddlti^'tcr- thcii^ ot )8. : 1248-I968«, 
whkb is:a.necesiary adjunct'tp this standard* %o^lU In;/, deviation exist 
betwten 18^: 1248 *» 1968* and tbii stM^vd, tbe'^'cl^ilfiPli^^^ the latter 
shall 'pre vi^ilt y / *'. «: -V •••■'•>! •^••v'- 

0*5 It is >ecpgniied t^t for portable multipurpQjie.dl|;#€t.l^tii9|g tlectrical 
indicatinlfitiitnunentt for use in special cases (fPr'^*i|^^4!^f«nc 

^SpMifieattea W dirict actiaf slsctrical iadicatiiic tattrunt^ati (jAiil MlfisB). 
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fpecial provisions I may be necessary. In such cases additional 
requirements shoula be separately specified. 

0.6 The manufacturer of the portable multipurpose electrical indicating 
instruments is expected to supply certain additional information which is 
given in Appendix A. 

0*7 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test, shidl be rounded off in accordance with 
IS: 2-1960*. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this 
standard. 



1. SCOPE 

1.1 This standard applies to portable multipurpose direct acting 
electrical indicating instruments of permanent magnet moving coil type 
used as test instruments. 

1.2 It does not apply to portable multipurpose direct acting electrical 
indicating instruments using electronic devices except semiconductor 
devices. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions^ in addition 
to those given in IS : 1248-1968t shall apply. 

2*1 Mvltipurpoae Istatroment — An instrument in which measuring 
circuit(s) is (are) adopted to measure more than one kind of quantity, 
that is, current, voltage and resistance. 

2.2 Sensitivity — The current required for full scale deflection of the 
instrument, while measuring voltage. It is the inverse of this current 
and is expressed in ohms volt 

3. CLASSIFICATION 

9*0 Portable multipurpose direct acting electrical indicating instruments 
shall be classified according to their accuracy class. 

3.1 The instruments shall have an accuracy class chosen from Table I 
corresponding to the appropriate measurement. 



^Rules for rounding off numerical values ( nvUid). 

t Specification for direct acting electrical indicating instruments lJkstfsM§n ). 
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TABLE 1 ACCURACY CLASSmCATION 

(CIoumSA) 

MxASXTBSmNT AOOURAOY ClASS 

dc 0-5, 1-0, 1-5, 2-5 and 5-0 

•c l-O, 1-5, 2-5, and 5-0 

Retiitance 1*0, 1*5, 2*5 and 5*0 

None -* Multipurpofe or multirange inttrumenta may have more than one 
accuracy clan. 

3.2 Interchangeable accessories ( also accessories with limited 
interchangeability ) shall have one of the following classes: 

0-2, 0-5, 10, 1-5 and 2-5 

4. CONSTRUCTIONAL REQUIREMENTS 

4.0 General — The provisions of IS : 1248-1968* shall apply in addition 
to those of 4.1 to4Ji. 

4.1 Gottstmctiosi — The instrument shall be self-contained except for 
the associated test leads and prods and clips; no other external accessory 
shall be necessary for measurement in any of the specified self-contained 
ranges of the instrument. However, extra accessory may be required for 
extension of measurement ranges ( see 4.6»2 )• 

4.1.1 The components, such as resistors, rectifiers, switches, terminals 
etc, employed in the instrument shall conform to the relevant Indian 
Standards, where available. 

4.1.2 Construction shall be such that there shall not be any drain on 
the internal batteries when the instrument L^ not in use. 

4.2 Rsmge Selection 

4.2.1 For the purpose of selection of particular range required, either 
mult-position rotary selector switches or socket points shall be provided. 
The multipurpose rotary selector switches used shall be capable of 
operation on both ac and dc without arcing or disturbing the external 
circuit during changeover of switch position with the instrument connected 
to the test circuit. The interlocking of the switches shall be so arranged 
that no more than one quantity to be measured can be set at a time. 

4.2.2 There shall be provision for disconnecting the instrument from 
the external circuit and to simultaneously short circuit the instrument 
movement to provide damping and protection during transit. 

^Specification for direct acfing electrical indicating instruments (firU nvision ). 
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4.3 Power Sopply 

4.S«1 The instrument measuring resistance shall be designed for 
operation from dry cells, the number, type and voltage of dry cells 
required shall be as specified by the manufacturer. 

4.3.2 A housing for the dry cells shall be provided in the instrument 
itselfi the dimensions of which shall be suitable for accommodating the 
required number of dry cells. The dry cell housing shall be suitably 
isolated so that other components do not get damaged in case of cell 
deterioration. The design of the housing shall provide effective contact 
and easy replacement of cells. 

4«3«3 In case of instruments measuring resistance, battery compensator 
shall be provided to enable the use of dry cells till their terminal voltage 
on load { test leads shorted on a given resistance measuring range ) drops 
to 90 percent of nominal voltage. 

4*4 Overload Protection 

4«4«1 The instrument shall have a suitable overload protection achieved 
either by electromechanical or electrical means. The overload protection 
device shall be effective on all the ranges of the portable multipurpose 
direct acting electrical indicating instrument. 

4.4«2 In the case of electromechanical protection device, the minimum 
operating current or voltage and the time delay which shall be declared 
by the manufacturer shall be sufficient to protect the instrument from 
excessive current passing through it till the time of operation of the 
device. 

4.4.3 The resetting control when provided shall be easily accessible and 
it shall not restore until reset manually. 

4.5 Terminals 

4.5»1 The terminals may be either of screwed type or socket type and 
shall be insiilated. The terminals shall be designed to provide shake- 
proof contact with the test lead ends. Terminals shall be located 
sufficiently apart so that easy connection with the test leads is facilitated. 
The polarity of the terminal shall be distinctly marked to indicate 
clearly the proper direction of current through the instrument. 

4.S.U If the terminals are of screwed type, the head shall be non- 
detachable. 

4.6 Accessoriea 

4.6.1 Tist Liods, Prods and Clips —The length of each test lead ihall be 
not less than 1 m. The lead shall be sigle core unkinkable flexible 
conductor, having a conductor size suitable for measurement of the 
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magnitude of the quantity involved [ see IS : 1554 ( Part 1 )-1964^ ]. The 
test leads shall have sufficient insulation strength. The leads shall be 
adequately protected at the ends to withstand strain in normal use. The 
leads shall be coloured red and black. 

4.6.1.1 The test prods which shall be connected to the ends of the 
test leads shall be suitably insulated and shall have pointed ends. They 
shall also be coloured red and black. 

4.6«1*2 The test clips shall be capable of being slid on to the test 
prods or capable of being fitted to the test leads in place of the test prods. 

4.6.1.3 The contact parts of test prods and clips shall be given a 
rust-proof metal coating ( see IS : 1068-19581 ). 

4.6.2 Accessories for Extension of Instrument Ranges — The following 
accessories may be provided by agreement between the supplier and the 
purchaser: 

a) dc and ac multipliers, 

b) current transformers, 

c ) shunts for extension of dc current ranges, 

d) batteries for extension of ranges of instruments measuring 
resistance, and 

e) attachments for low resistance ranges. 

4.7 Carrying Case — If required by the purchaser, a suitable carrying 
case, shall be provided. It shall also accommodate all the accessories. 

4.8 Inatnsctiona 

4.8.1 Instruction Plate — An instruction plate embodying brief operating 
instructions shall be suitably affixed to the instrument. 

4.8.2 Operating Manual-— An operating manual containing detailed 
specifications, operating instructions, schematic diagrams of the instument 
circuits and a list of parts shall be supplied with each instrument. 

5. QjUANTITIES MEASURED 

5.1 The instrument shall normally measure, the following quantities in 
different specific ranges: 

a) Voltage ( ac and/or dc }, 



^Specification for PVC iniuUted ( heavy dttty ) electric cablet: Part 1 For working 
voltages up to and Including 1 1 000 volti ( rmstd), 

tSpeclficatioa for copper, nickel and chromium electroplated coatings. (Since 
reviled). 
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b) Current (ac and/or dc ), and 

c) Resistance. 

5.2 The ranges for measurement of low resistance, capacitance, inductance 
and power (in watts or decibels ) shall also be provided, if recjuired by 
the purchaser. 

6. MEASUREMENT RANGES 

6.1 Currenti Voltmgo And ReaUtanco Memaiiremesita — The upper 
limits of the effective range of instruments shall t>referably be chosen from 
the following values or their multiples of 10: 

1, 3 and 10 

6.1.1 The maximum value of lower limits of effective range shall be in 
conformance with 5.1.2 of IS : 1248-1968*. 

6.2 dB Scale ^ Where used, the upper limit of dB ranges shall 
preferably correspond to the following voltage or current values or their 
multiples of 10: 

1, ylOand 10 

7. SENSITIVmBS 

7.1 The minimum values of sensitivities shall be as given in Table 2. 

TABLE 2 SENSITIVITIES 

MsASUESMSirT SaiiaiTiyxTT, 

Mm 
ohmi/voh 

dc 10000 

AC 1000^ 

'Seniitivity for ac holds good for rangeg with upper limitt of •ffective 
range of 10 voltt and above. 

8. INTRINSIC ERRORS 

8.1 Inatsvinesits asid Noa-iiiterclimsigeftble AccessoiiM — When 
the portable instrument is under the reference conditions ( sei 6.1 of 
IS: 1248-1968*) and is used between the limiu of effective range, the 
intrinsic error shall not exceed the limits given in Table 3 as a function 
of class index. 

8.1.1 The reference range for frequency shall be from 20 Hz to 3 kHz. 

8.2 Intercliasu(«able Accosaoriea ( Alao AccMzorioa with Liialtod 
IntorcliasigoaDility ) -> The intrinsic errors expressed as a percentage of 

^Specification for direct acting electrical indicating instruments {JSnirmsim}. 

8 
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the rated value, under the reference conditions ( S€i 6.2 of IS : 1248-1968* ), 
•hall not exceed the limits given in Table 4 as a functionof the class 
index. 



TABLB 3 UM1T8 OF INTRINSIC ERRORS FOR INSTRUMENTS 
AND NON-INTERCHANGEABLE ACCESSORIES 

(C/flUif 8.1) 

(1) (2) (3) (4) (5) (6) 
Clau index 0-5 I'O 1*5 2 5 50 
Limit of intrimic ±0*5 ±10 ±1*5 ±2*5 ±5*0 
error (%) 

TABLE 4 UMITS OF INTRINSIC ERRORS FOR INTERCHANGEABLE 

ACCESSORIES 

(1) (2) (3) (4) (5) (6) 

Class index 0*2 0*5 10 1*5 2*5 

Umit of error (%) ±0*2 ±0-5 ±1*0 ±1*5 ±2*5 

NoTB — The overall accuracy, limits shall be the sum of the accuracy limits of 
the instrument and its accessories. 

9. LIMITS OF VARIATIONS IN INDICATION 

9.1 The provisions of 7 of IS : 1248-1968* shall apply. 

9.1.1 The portable multipurpose instruments are not required to be 
tested for the effect of panel mounting. 

10. MARKING 

10«1 The instrument shall bear on the scale plate, or on one of the 
external surfaces, the following markings, in addition to the relevant 
markings of b of IS: 1248«: 

a) Sensitivities in ohms/volt for both ac and dc voltage range; and 
NoTS — The sensitivities to be marked shall be the best sensitivities. 

b) The accuracy class indicated by the class index (symbols in 
A-5.1 to A-S.4 of IS : 1248-1968* ) in bold print by the side of the 
symbol for reference position [see 8.1.2(c) of IS: 1248-1968'^] 
or if this is non-existent, in its place. When an instrument is 
intended lo measure both direct and alternating quaniiiiei! and 
has a different class index for each ot these quantities, the class 
indices shall be indicated one above each other in the same 
order as the symbols indicating the nature of the quantities. 



^Specification for direct acting electrical indicating instruments (jEr/# rmsim ). 
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10.2 lliejmxIuciiiiayibobeiiiafMwilkSiaiMtardMaffc 

10.2«lThe use of the Stindiid Mark i$ gOvemcNl by ife piovi^u otMurwm cf 
Indian Standards Act, 1986 and the Riitea JiMl Regiditioi^ Mde tkeievnder; 
Tbe deuils of oonditioiis under which the lieenpe for the iiae of Sundiid Mifk 
may be granted to manfticaftiters or produoen my be opined fiQoi tbe Bureau 
of Indian Sundards. 



IL TESTS 

11.1 Tbe provisions of 9 of IS : 1248-1968* thall apply exoept On 

following modifications to the tests enumerated below« 

11.1.1 Insulation Rtsistanee {sa 9.2 of IS : I248<^1968*} — The test 
shall be carried out with the test leads and test prods connected to tbe 
instrument. 

11.1.2 High Voltage ( see 9.3 of IS : 1248-1968* ) — The test sball be 
carried out with the test leads and test prods connected to instrumentr 

11.1.3 Overload Test ( see 9.7 of IS : i 248- 1 968« ) ^ The test sbaU be 
carried out with overload protection kept inoperative. Tbe test for 
overloads of short duration shall be done at the highest values of the • 
ac/dc voltage end current ranges. 

11.1.4 Vibration Test {see 9.9 of IS : 1248-1968*) —The vibration 
test [see IS : 2106 (Part XVI)-197lt] shall be carried out on all the 

r>rtable multipurpose instruments having an accuracy class worse than 
even on a single range. The vibration severities shall be as given 
below: 
Frequency Range Amplitude Duration Endurance Procedure 

10 to 150 0.15 mm 6 Endurance at resonance frequency, 
(2 g) in most unfavourable direction 

If direction is iK>t known vibra- 
tion shall be applied for 2 h in each 
of the three mutually perpendicular 
directions. If no resonance is obser^ 
ved the equipment shall be subjected 
to vibration at each of the frequen* 
cies 25, 50, 100 and 150 Hz for 
15 h, that is, total duration shall 
not exceed 6 h 



•Specification for direct acting electrical indicating initrumenti (first reoUien). 
tEnvironmenul tettt for electronic and electrical equipment: Part XVI Vibration 
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11.1#9 Miasurinunt ^ Sinsiiwitjf -^ CotiMti tht instrument in teriei 
with A ittittble currtitit in«$8Uring device and measure the current 
required for full seale deflection for any ofthi ac and dc voltage ranges 
above 10 V. tlie accuracy of the measurement ^hall be ±5 percent. 

NOM **» th% itailtlvity tMC li a type test. I ^ii. additional to the tetu specified 
:iai.UeftS:1^48.1968^ 

ltL6 Lift t$st ( M 110 of IS : 1248*1968^ ) - The life test shall be 
carried out at the lowest yalurof the dc current range. 

APPENDIX A 

( Clause 0.6): 

ADDmO^AL INFORMAttON TO BE SUPPLIED BY 
tan MANVMOTUftER 

A-1. AnpttlpviAl INPORMATtON TO BE SUPPLIED 

AfLl The QUt^uflReturer of the portable multipurpose direct acting 
eiectrica! ittdicating instrument! shall supply the additional information 
rtlatittg to the foUowitig: , 

a) Type of protectioni 

\ b) Battery supply vohage for the resistance range, 

t) Atcura^ cUssei for all ranges^ 

d) Se]asitivities for all voltage ranges^ • 

e) i^ueiicy response, and 

f ) List of accessories. 



^Specification for direct acting electrical indicatii« iastnmlSBis ( jlbrif mUim ). 
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